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Unfortunately the current densities permitted by our equation are so large that in most circumstances it is a rather poor approximation to
. ' .. ' ... ,. wire, then the product 0: = jJxHj ::: 5><10 . kOe A/em at the surface. "Pinning strengths" of this order of magnitude can be achieved in some materials,
to which--unfortunately--the theory·does not strictly apply, since such materials tend to be rather inhomogeneous. Such scanty data as are available
... The· self-field of the current can be reduced considerably by making the radius of the wire srr~ller and going to higher longitudinal fields (lower current densities). In this way we can to some extent replace bulk pinning with surface pinning, and so should be able to see the predicted behavior in more homogeneous materials. However, we then run into the problem of separating the contribution of surface currents9 from that of the bulk. At Hc 2 itself, for instance, the current is carried entirely by the surface.
Despite the difficulties we have mentioned, our expression for the bulk critical current should be correct in the limit of small radius and
DERIVATION OF LONGITUDINAL CRITICAL CURRENT
We shall follow Abrikosov 1 closely. We assume an infinite super- 
where k, C are arbitrary constants.
n Let A be the vector potential at the·nucleation field, 
At this point some caution is necessary. We wish to obtain a polynomial The phase j appears explicitly only in the derivative term. On evaluation we obtain Abrikosov's relation We differentiate J with respect to j and set the derivative equal to zero to find the value of 'j for which J is a maximum:
or
The maximum occurs at a value of j only l/J3 of the maximum possible value of j.
ln ordinary cgs units, the critical current is then given by 
• The magnetization at the transition falls to two-thirds of its equilibrium value in the absence of current.. The smallness of the change in the magnetization accounts for the fact that a simple free energy argument gives very nearly the same.result for the critical current. 
